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$||(|X1|, |X2|, \cdots, |x_{n}|)||=||(x1, x2, \cdots, x_{n})||\mathrm{t}$ $\forall(x1, x2, \cdots, x_{n})\in \mathbb{C}^{n}$
. $||,$ $||$ normalized
$||(1,0, \cdots, 0)||=||(0,1,0, \cdots, 0)||=\cdots=||(0, \cdots, 0,1)||=1$ .
. $\ell_{p}$-norms $||\cdot||_{p}$ absolute normalized ;
$||(x_{1}, x_{2}, \cdots, x_{n})||_{p}=\{$
$(|x_{1}|^{p}+\cdots+|x_{n}|^{p})^{1/\mathrm{p}}$ if $1\leq p<\infty$ ,
$\max(|x_{1}|, \cdots, |x_{n}|)$ if $p=\infty$ .
$AN_{n}$ $\mathbb{C}^{n}$ absolute normalized norm . , $\Psi_{2}$
$\psi(0)=\psi(1)=1$ , $\max\{1-t, t\}\leq\psi(t)\leq 1$
$[0,1]$ . , Bonsail-Duncan[2] , $\mathbb{C}^{2}$
absolute norm $[0,1]$ . , $AN_{2}$ $\Psi_{2}$
$\psi(t)=||(1-t_{?}t)||$ $(0\leq t\leq 1)$ (1)
1 1 . , $\psi\in\Psi_{2}$
$||(x_{1}, x_{2})||_{\psi}=\{$
$(|x_{1}|+|x_{2}|)\psi(_{\ovalbox{\tt\small REJECT}|x_{1}|+|^{1}x_{2}}^{|x_{2}})$ $((x_{1}, x_{2})\neq(0,0))$ ,
0 $((x_{1}, x_{2})=(0,0))$
$||\cdot||\psi\in AN_{2}$ (1) . , Saito-Kato-Takahashi
[12] $\mathbb{C}^{n}$ absolute norm . $n\geq 2$ ,
$\Delta_{n}=\{(s_{1}, s_{2}, \cdots, s_{n-1})\in \mathbb{R}^{n-1} : s_{1}+s_{2}+\cdots+s_{n-1}\leq 1, s_{i}\geq 0(\forall \mathrm{i})\}$ .
. $||\cdot||\in AN_{n}$ ,
$\psi(s_{1}, \cdots, s_{n-1})=||(1-\sum_{i=1}^{n-1}s_{i}, s_{1}, \cdot, . , s_{n-1})||$ (( $s_{1},$ $\cdots$ , s l) $\in\Delta_{n}$ ). (2)
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, $\psi$ $\Delta_{n}$ , :
$\psi(0,0, \cdots, 0)=\psi(1,0, \cdots, 0)=\cdots=\psi(0, \cdots, 0,1)=1$ $(A_{0})$
$\psi(s_{1}, \ldots, s_{n-1})\geq(s_{1}+\cdots+s_{n-1})\psi(\frac{s_{1}}{s_{1}+\cdots+s_{n-1}},$ $\cdots,$ $\frac{s_{n.-1}}{s_{1}+\cdot\cdot+s_{n-1}})$ $(A_{1})$




$\psi$ ( $s_{1},$ $\ldots$ , sn-l)\geq (l--s $1$ ) $\psi(\frac{s_{1}}{1-s_{n-1}},$, $\cdot$ . . , $\frac{s_{n-2}}{1-s_{n-1}},0)$ . $(A_{n})$
$\Psi_{n}$ $\triangle_{n}$ $(A_{0}),$ $(A_{1}),$ $\cdots,$ $(A_{n})$ .
$AN_{n}$ \psi 1 1 . $\psi\in\Psi_{n}$ ,




, $\frac{|x_{n}|}{|x_{1}|+\cdots+|x_{n}|})$ if $(x_{1}, \cdots, x_{n})\neq(\mathrm{O}, \cdots, 0)$ ,
if $(x_{1}, \cdots, x_{n})=(0, \cdots, 0)$ .
, $||\cdot||\psi\in AN_{n}$ (2) .
, $\ell_{p}$-norm absolute norm . $\ell_{p}- \mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}||\cdot||_{p}$
$\psi_{p}$ .
, $\psi$- . $\psi\in\Psi_{n}$ $X_{1},$ $X_{2},$ $\cdots,$ $X_{n}$
, $X_{1}\oplus X_{2}\oplus\cdots$ \oplus X
$||(x_{1}, x_{2}, \cdots, x_{n})||\psi=||(_{1}^{1}|x_{1}||, ||x_{2}||, \cdots, ||x_{n}||)||\psi$ $(x_{i}\in X_{i})$ .
. $X_{1},$ $X_{2},$ $\cdots,$ $X_{n}$ $(X_{1}\oplus X_{2}\oplus\cdots\oplus X_{n})\psi$
. \ell P\ell . $1\leq p\leq\infty$
$(X_{1}\oplus X_{2}\oplus\cdots\oplus X_{n})\psi_{\mathcal{P}}=(X_{1}\oplus X_{2}\oplus\cdots\oplus X_{n})_{p}$ .
$’\backslash$ $X$ , $Bx=\{x\in X ; ||x||\leq 1\}$ ,
$Sx=\{x\in X : ||x||=1\}$ .
LL (i) $X$ , $x\neq y$ $x,$ $y\in S_{X}$
$||(x+y)/2||<1$ .
(ii) $X$ , $\epsilon(0<\epsilon\leq 2)$ $0<\delta<1$
, $||x-y||\geq\epsilon$ $x,$ $y\in Bx$ , $||(x+y)/2||\leq 1-\delta$
.
12([3]). $X$ un ormly non-square , $\delta>0$
$||(x-y)/2||>1-\delta,$ $x,$ $y\in B_{X}$ $||(x+y)/2||\leq 1-\delta$ .
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L3 ([1, 3]). (i) $X$ B convex , $\delta>0$
, $x1,$ $\cdots,$ $x_{n}\in Bx$ ,
$\min_{\epsilon_{1},\cdots,\epsilon_{n}=\pm 1}||\epsilon_{1}x_{1}+\cdots+\epsilon_{n}x_{n}||\leq n(1-\delta)$
$1_{f}\backslash$ . , $X$ $B$ -convex , $n\geq 2$ , $X$ B convex
.
(ii) $X$ $J_{n}$ -convex , $\delta>0$ , $x_{1},$ $\cdots,$ $x_{n}\in$
$B_{X}$
$\min$ $||x1+\cdots$ $x_{k}-$ ($xk+1+\cdots$ $x_{n}$ ) $||\leq n(1-\delta)$
$1\leq k\leq n$
.
uniformly non-square $B_{2^{-}}\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{x}$( $=J_{2}$-convex) .
:
(i) uniformly non-square superreflexive , .
(ii) $X$ $J$-convex $X$ superreflexive .
(iii) $X$ $B$-convex $X$ of type $p$ for some $p>1$ .
, $\mathbb{C}^{n}$ absolute \psi \psi , , smooth
, uniformly non-square . ([4, 5, 6, 9, 10, 12, 17]).
, $\psi_{\psi}$
. 2 , $\psi\psi$ . 3
$\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{f}\mathrm{o}\mathrm{r}\cdot \mathrm{m}\mathrm{l}\mathrm{y}$ non-squareness .Takahashi-Kato [15] $\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{f}_{\mathrm{o}\mathrm{I}}\cdot \mathrm{m}1\mathrm{y}$ Ilon-square
Banach space Littlewood , \psi -




2I([1]). $X$ , $1<p<\infty$ , $X$
$x,$ $y\in X(x\neq y)$
$|| \frac{x+y}{2}||^{p}$ $\frac{1}{2}(||x||^{p}+||y||^{p})$ (3)
.
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22(Mitani-Saito[7]). $\psi\in\Psi_{2}$ , $\psi$ t .
.
(i) $X$ .
(ii) $x,$ $y\in X(x\neq y)$
$||(1-t_{0})x+t_{0}y||< \frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||\psi$ (4)
.
Remark 23. 22 , $\psi=\psi_{p}$ $\psi_{p}(t)>\psi_{p}(1/2)$ . (4)
(3) . .
24. $1/2\leq\alpha\leq 1$ .
$\psi_{\alpha}(t)=\{$
$\frac{\alpha-1}{\alpha}t+1$ if $0\leq t\leq\alpha$ ,
$t$ if $\alpha\leq t\leq 1$ .
$\psi_{\alpha}\in\Psi_{2}$ , $X\oplus_{\psi_{\alpha}}Y$ j/
$||(x, y)|| \psi_{\alpha}=\max\{||x||+(2-\frac{1}{\alpha})||y||, ||y||\}$.
.
.
25. $1/2\leq\alpha<1$ . $X$ ,
$x,$ $y\in X(x\neq y)$
$||(1- \alpha)x+\alpha y||<\frac{1}{\alpha}\max\{(1-\alpha)||x||+(2\alpha-1)||y||, \alpha||y||\}$ .
.
Remark 26. $X$ $\psi\in\Psi_{2}$
.
$||(1-t \mathrm{o})x+t_{()}y||\leq\frac{1}{\psi(t_{0})}\mathrm{I}(\{1-t\mathrm{o})x,$ toy)ll\psi $(\forall x, y\in X)$
, t $\psi$ .
\psi \psi .
27([1]). $X$ . $1<p<\infty$ . $X$




28(Mitani-Saito[7] ). $\psi\in\Psi_{2}$ to .
.
(i) $X$ .
(ii) $\Xi>0$ , $\delta>0$ $||x-y||\geq\in,$ $x,$ $y\in B_{X}$
$||(1-t \mathrm{o})x+t0y||\leq(1-\delta)\frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||\psi$ .
.
3 uniformly non-squareness
Takahashi-Kato[15] $\ell_{p}(X)$ Littlewood ,
uniformly nonsquareness . Littlewood
$A=(\begin{array}{ll}1 11 -1\end{array})$ .
, $X$ $1\leq p\leq\infty$ , $\ell_{p}^{2}(X)$ $l_{p}^{2}(X)$ $=(X\oplus X)_{p}$ ,
3.1(Takahashi-Kato[15]). $X$ .
(i) $X$ uniformty nonsquare.
(ii) $\delta>0$ , $x,$ $y\in X$ ,
$|| \frac{x+y}{2}||p +|| \frac{x-y}{2}||^{p}\leq(2-\delta)\frac{||x||^{p}+||y||^{p}}{2}$ .
(iii) (resp. ) $p(1<p<\infty)$ ,
$||A$ : $\ell_{p}^{2}(X)arrow\ell_{p}^{2}(X)||<2$ .
(iv) (resp. ) $r$ $s(1<r\leq\infty, 1\leq s<\infty, 1/r+1/r’=1)$
$||A$ : $\ell_{r}^{2}(X)arrow\ell_{s}^{2}(X)||<2^{1/r’+1/s}$ ,
.
$\psi$- . $\psi\in\Psi_{2}$ $\ell_{\psi}^{2}(X)=(X\oplus X)\psi$
.
32(Mitani-Saito[7]). $\psi,$ $\phi\in$ 2 . \phi \neq \psi $\psi$ $’$
$\backslash$
t . $X$
(i) $Xt\mathrm{h}$ uniformly non-square.
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(ii) $\delta(0<\delta<1)$ , $x,$ $y\in X$ ,
$||((1-t\mathrm{o})x+t0y, (1-t\mathrm{o})x-t0y)||\emptyset$
$\leq\frac{||(1,1)||_{\phi}}{\psi(t_{\text{ }})}(1-\delta)||((1-t_{0})x, t_{0}y)||_{\psi}$ .
(iii)
$||A$ : $\ell_{\psi}^{2}(X)arrow\ell_{\phi}^{2}(X)||<\frac{||(1,1)||_{\phi}}{\psi(t_{0})}$ .
Remark 3.3. , $\psi=\psi_{T},$ $\phi=\psi_{s}(1<r\leq\infty, 1\leq s<\infty)$ $\psi$
$t\mathrm{c}=1/2$ . (iii)
$||A$ : $\ell_{\psi_{\tau}}^{2}(X)arrow\ell_{\psi_{s}}^{2}(X)||<\frac{||(1,1)||_{\psi_{\mathrm{S}}}}{\psi_{r}(t_{0})}=2^{1/r’+1/s}$ .
3.1 .
Remark 34. $\psi,$ $\phi\in\Psi_{2}$ $X$ ,
$||A$ : $\ell_{\psi}^{2}(X)arrow\ell_{\phi}^{2}(X)||\leq 2\frac{\phi(1/2)}{\psi(t_{0})}$
, to $\psi$ .
4 $\mathrm{B}$-convexity and J-convexity
$X$ . $1\leq p\leq\infty$ , $\ell_{p}^{n}(X)$
$p_{p}n(X)=(X\oplus\cdots\oplus X)_{p}\ovalbox{\tt\small REJECT}^{n}$
. Takahashi-Kato [16] $\mathrm{B}$-Convexity $\mathrm{J}$-Convexity $\ell_{p}^{n}(X)$
.




















42(Takahashi-Kato [16]). $1<p<\infty$ . $X$
:
$(\mathrm{i})X$ $J_{n}$ -convex .
(ii)
$||A_{n}$ : $\ell_{p}^{n}(X)arrow p_{p}^{n}(X)||<\tau\iota$
.
(iii) (rcsp. ) $r,$ $s$ with $1<r\leq\infty,$ $1\leq s<\infty$
$||A_{n}$ : $\ell_{r}^{n}(X)arrow\ell_{s}^{n}(X)||<n^{1/s+1/r’}$
. , A admissible $A_{n}$











(i) $\psi\in\Psi_{n},$ $\phi\in\Psi_{2^{n}}$ . $\psi$ $\#\not\in_{\overline{\mathrm{i}}}-$ $to=(t1, t2, \cdots, t_{n-1})$ , ( , $t\mathrm{i}>$
$0(\forall j))$ , $\mathrm{i}$
$||(1,$ $\cdots,$ $1_{7}0,$
$1(i\rangle, \cdots, 1)||_{\phi}<||(1, \cdots, 1)||_{\phi}$
$5\mathrm{B}$
. $X$ B convex
$||R_{n}$ : $\ell_{\psi}^{n}(X)arrow\ell_{\phi}^{2^{n}}(X)||<\frac{||(1,\cdots,1)||_{\phi}}{\psi(t_{0})}$
.
(ii) $\psi,$ $\phi\in\Psi_{n}$ . $\psi$ $t_{0}=$ ( $t_{1},$ $t2,$ $\cdots$ , t 1) ( , $tj>0(\forall j)$ )
, $\mathrm{i}$
$||$
$(1, \cdots, 1, (\mathrm{i})0, 1, \cdots, 1)||\emptyset<||(1, \cdots, 1)||\emptyset$
. $X$ $J_{n}$ -convex
$||A_{n}$ : $\ell_{\psi}^{n}(X)arrow\ell_{\phi}^{n}(X)||<\frac{||(1,\cdots,1)||_{\phi}}{\psi(t_{0})}$
.
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